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What is Solar Mapping?

» Solar mapping is the development of a web based portal that
provides users with the ability to see an image of their roof-top
and a calculation of the area’s Solar PV panel potential




Google Map Images of the Princeton Plasma
Physics Laboratory




Analyzing the Potential for an Existing Building
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What Can Solar Do For You?
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SD Solar Facts

+ Installations:
¢ Current: 585
s 2010 Goal: 10,000
+ Energy produced (MWh): Ll
o Current: 3,548
« 2010 Goal: 50,646

2010 Goal
—100

8690 Balboa Avenue

1500 5q. f « Annual savings:

o Current: $405,514
19-38 kW > 2010 Goal: $6.5M
34675 - 69350 KWhiyr » 0z Reduction (Ibs):
$3063 - $T927 per year o Current: 2.6M
25367 - 517354 mwm ¢ 2010 Goal: 45.2M

Chick here for a more detalled estimate



‘ San Diego Solar Locations

Arrenica s rinesk Liky

corTNt ) Fantie”  Solar Installations
"EdnceBiesene, BT gl @ Municipal
. iﬂ"— 1 Foueee, SL oy
Police Headquarters @D O Residantial/Cammarcial

@ Environmental Justice Program
q Solar-Powered Business Leader

* 30 kilowatts (AC) rooftop system
¢ 45 000 kilowatt-hours annually
* completed June 2004

Nobel Athletic Park and Recreatie”

20 kalowatt {AC) system30.000

Palice Noahwestem Division Substation
20 kilowstt {AC) rooflop system30,000

Alvarado Viater Treaimant Plan
945 kilowatt [AC) syslem atop three water

Savings Pay for Energy Updates to San Diego Police Headquarters Narth Clairemont Branch Libran,
16 kilowatt (AC) rooftop system22 500
The energy-efficiency updates to the Police Headquarters are financed by annual
savings from the building's increased efficiency. The system — the first in California —
features a unigue "hybnd" design that interconnects a 510-kilowatt cogeneration

system and a 30 kilowatt (AC) phetoveltaic array to a single meter.

Oak Park Branch Library
20 kbowatt (AC) rooflop system30,000

12330 Biack Mountain Rd

Canyonssde Recreation Center 29 kilowatt
Genrge | _Stevans Senior Center

T kilowiatt (AC) rooftop array 10,950

San Ysidro Fire Station 29
T kilowiatt (AC) rooftop system10.500



Outline of This Presentation

¢ \Why monitor the performance of solar systems?
¢ \What are the right parameters to measure?

¢ How do you measure these parameters?

¢ \Who can monitor these systems for you?

+ \What are the obstacles to data monitoring?



Why Monitor the Performance of Solar Systems?

e System Level
e Determine if the system is working
e Determine the energy production of the system
e Determine when a failure occurs

e QOutreach
¢ Demonstrate to the public how the system works via a kiosk or
over the internet
¢ Policy — Setting Goals
e Benchmark the current renewable energy production

e Determine the role of solar in meeting city goals for using
renewable energy or meeting greenhouse gas emissions targets

e Demonstrate to policymakers the impact of solar
¢ Example: Long Island Power Authority



What are the right parameters to measure for PV?

e Photovoltaics

¢ Most Important Parameter (PV): AC Energy Output
(kWh)

e Next Most Important: Solar Irradiation (kWh/m?)

e Other Parameters to Measure
e DC Voltage (V)
e DC Current (A)
e PV Array Temperature (°F)
e Wind Speed (MPH)

e Solar Hot Water

e BTU Energy Output — Measure the temperature of the water and
the flow rate out of the system or storage tank — the energy used
by the hot water heater



Typical Datalogger




How do you measure these parameters?
DAS — Data Acquisition System

DAS

End User

DAS

oooo




Datalogger at the Florida Solar Energy Center




Who can monitor these systems for you?

e Data Monitoring Companies
e Fat Spaniel
e Heliotronics
e Lucid Technologies
e Inverter Companies
e Sunny Boy Web Box and Sunny Portal
e Fronius SolarWeb
¢ PV Companies
¢ SunPower will monitor large, commercial systems that they install



Fat Spaniel: City-Wide View

Columbia

Solar Home | Products | Services | Projects | Monitoring | Contact
TECh“OlOgIES We are concerned about the environmental legacy we will leave our children.
To improve our environment, we are installing and remotely monitoring the
performance and production of solar installations throughout northern
California. Utilizing an advanced monitoring system, we can quickly diagnose
issues before they become problems for the system owner and continue to
produce a better future for us all.

Together, these systems constitute a virtual power plant, generating clean
and reliable renewable energy.

Powered by

TECHNOLOGIES

Roll your mouse over a building below to learn
more about PV energy production for that site.
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| Right Now Energy Production Source

N 12%

Commercial
88%

| I Residential 17%
= Industrial
So FarThis Energy Production

From our main office in Moutain View, we
can monitor live data for our residential,
commercial, and industrial customers

throughout the San Francisco Bay Area. J F M A M J J A S5 O

We receive real-time views of each Entarge
systems performance as-well-as the
cumulative benefits created by such a Greenhouse Gases Averted That is equivalant to:

]
virtual power plant. {Since 02 Dec 2002)

(C8

Making : Making
2,358,200 3,806,400

CO; 29.3 tons/year cups of tea slices of toast
per year. per year.

Total Installed PV 8677 kW
(24 of December 2003)

Output per year  67.38 mWh . et




Graphic from

City of Loma Linda - Civic
25541 Barton Rd., Loma Linda, |

Installer; Alpha Technologies
SYSTEM SIZE: 139 kW DC

AS OF:6:20am, 27 March 2008

Fat Spaniel

Live Solar Electric Generation

®

IMPORTING 48.74 «w I

IMPORTING 0.07 kw I
USING 48.68 kw o —

City of Loma Linda
Civic Center

How It Works

4 W/m? IRRADIANCE

50°F AIR TEMPERATURE
44°F  CELL TEMPERATURE @

0 MPH
N WIND

_leromcm. h!

IMPORTED 258.00 xwn

GENERATED 0.00 kwn
USED 258.00 kwn

—(ENWRONMENTAL BENEFITS ) Since Installation _)

Kllowall Hours

Greenhouse gases avoided by use of solar energy.

CO2 30,523 Ibs.
NOx 10 Ibs.
SOx 1 Ibs.

We've generated
enough power to
operate 2 homes
for 1 year.

We've avoided
generating the
gases that 4 cars
emit over 1 year.




Fronius SolarWeb

Home PV Systems
+ Querview
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What are the obstacles to monitoring solar system?

e Cost
¢ kWh meter — few hundred dollars, may need to be collected
manually

e Data Acquisition System (DAS) — Usually over $1,000, can be
several thousand dollars

e Monitoring over the internet — usually an ongoing charge to for
the vendor to continue collecting the data and presenting it on the

internet

¢ Maintenance

e Calibration: The data acquisition system needs to be calibrated
on a regular basis to ensure the data is correct.

o Upkeep: Who will maintain the DAS when problems arise?

¢ Communication

e Firewalls: This can be a particular problem when monitor solar
systems on school property
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